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The nevus cell of the common ordinary pigmented nevus has
been maintained by various authors to originate from single and
from multiple sources. Origin from basal or dendritic melano-
blastic cells in the epidermis (25, 34, 49), mesodermal origin from
connective tissue cells of various types including also origin from
the adventitia of the blood vessels (53), origin from the lymphatic
endothelium, multiple neuro-epithelial points of origin from
"cellules claires" in the epidermis, cells of Schwann sheaths,
neuroid tubes and true nerves in the deeper part of the cutis
(18, 29, 30), as well as from peri-endoneural endothelium of the
skin (15) have been included. Close relationship, if not even
origin, of nevus cells from the walls of hair follicles, from sebaceous
glands and even from the endothelial cells of the intima of the
blood vessels have all been described (11, 22, 24, 28). Since
Masson's articles an increasing number of pathologists have
tended to accept multiple neuro-epithelial points of origin for
the nevus cell (5, 12, 17, 18).
Recently John described a "drop" cell in the middle layers
of the epidermis which he called a stalagmocyte. He distin-
guished this from the Langerhans cell and the dendritic cell and
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assumed that stalagmocytes play an important role in the forma-
tion of nevi. Multiple and varied clinical and histologic classi-
fications of different types of true nevi are given in recent articles
in the literature, most of which also include extensive reviews
of Masson's theory and other theories regarding the origin of
nevi (5, 10, 11, 21, 27, 55, 56). Only a few of the pertinent and
more recent references to the literature are included in this paper
and we shall not outline in detail Masson's conception of multiple
neuro-epithelial points of origin which have been outlined so many
times in recent articles.
MATERIAL AND METHOD OF STUDY
Correlation of clinical, pathologic and especially histologic findings in 460 nevi,
removed from 406 individuals forms the basis of this report. The nevi were
excised from patients from four to seventy years of age; some had solitary lesions,
others multiple. When an individual had multiple lesions, the type of nevus
varied at times and all the various types to be described were found. All stages
of transition from lentigo to superficial flat nevi and deep papillomatous or
verrucous pigmented and nonpigmented hairy nevi were seen both clinically
and pathologically. The majority of the nevi were removed for cosmetic pur-
poses, the rest because of recent increase in size or increase in pigmentation.
In the latter, however, there was not any definite clinical or histopathologic
evidence of malignant change. The statements to follow are based on our gen-
eral impressions from study of these 460 specimens which we hope to elaborate
in regard to percentage incidence of various changes and factors in a later paper.
In all cases nevus cells were present histologically.
Because Masson, Foot (16) and others have emphasized the importance of
fixation of the tissue in Bouin's solution and the use of special trichrome and
nerve stains in order to see and identify the nerve fibers, cellules claires, and so
forth, forty-eight of our specimens were divided into two partS; one part was
placed in Bouin's solution and the other fixed in formalin. The original Masson
trichrome stain was used in a few instances. It was found that Goldner's modifi-
cation of the Masson trichrome technic worked practically as well and was as
satisfactory for formalin-fixed tissue as it was for Bouin-fixed tissue in these
forty-eight specimens. It was used, therefore, for an additional ninety of the
total of 460 nevi; including nevi in which the usual stains gave evidence that was
suggestive of a neuro-epithelial origin. Thus, a total of 138 nevi were stained
with Goldner's modification of the Masson trichrome technic.
In these cases the following methods were also employed: Bodian stain for
nerves (9), Maersch-Bielschowsky for "Gitterfasern" or reticulum fibers and
in many cases Orlandi and Gros-Bielschowsky stains for nerve fibers. Formalin-
fixed frozensections stained for dopa were studied in a great many cases of differ-
ent types in the entire series. Besides the sections stained routinely with hema-
toxylin and eosin, sections from practically all the 460 nevi were stained by Van
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Gieson's method, also elastin H for elastic tissue or for the alcohol-fixed speci-
mens, TJnna's acid orcein and counterstained with polyehrome methylene blue.
Sections were also stained with silver nitrate and counterstained with hematoxylin
to show tbe melanin pigmentation. In several of the recent specimens, frozen
sections were stained for fat with sudan Scharlach H. In a few cases frozen and
paraffin sections from 10 to 80 microns in thickness were impregnated according
to the Gros-Bielschowsky method as employed by John, and in several cases we
made use of the stain, tartaric acid counterstained with thionia or cresyl violet,
advocated by Feyrter (14).
Twelve cases of melano-epithelioma were reviewed and in five of these special
nerve stains and Masson trichrome stains were employed in addition to the
routine staining with hematoxylin and eosin, elastia H, and silver nitrate for
pigment. Several cases of verruca senilis, verruca vulgaris and nevus blau, two
eases of leiomyoma, one of neurofibroma, one of neuroma and one of fibrosarcoma
were also studied with these special stains.
More than half of the nevi had been divided, half had been fixed either in
Bouin's solution or in absolute alcohol, the other half in formalin. The total
number of specimens of tissue reviewed was about 700 and the total number of
sections about 7,000. Some of our findings are illustrated in the figures 1, 2, 3,
4, 5, 6 and 7. In only fifty-one, or 11 per cent, of the 460 nevi were we able to demon-
strate the presence of "tames foliecfes" or distinct neuroid tubes. This percentage
probably would be higher if we were to include what Masson refers to as
bizarre types of lames foliaches composed of only a couple of cells or if serial
sections had been made. Multiple sections, however, were made on all nevi.
Therefore, if further and more detailed studies were made possibly 20 per cent or a
fifth of the 460 nevi studied might reveal a nerve origin.
CLINICAL AND HISTOLOGIC CLASSIFICATION
The term "lentigo" has been defined accurately by Zeisler and
Becker but has been used loosely to include ordinary freckles
(ephclis). On histologic examination the ordinary freckle reveals
simply increased pigmentation in the epidermis; the lentigo,
proliferation of the rete ridges with a marked increase of the
melanin pigmentation in basal and dendritic cells. Many of the
small lentigines on the backs of the hands of elderly individuals
prove to be senile keratoma (38). Lentigo also may be confused
with xeroderma pigmentosa (7, 44). Masson, Gans, MacCarthy
and many others have emphasized that all steps in the transition
from lentigo to superficial and deep, pigmented nevi are to be
encountered. A pigmented spot that seems much too superficial
and too small for a nevus may reveal definite nevus cells on
histologic examination. Miescher and co-workers (38) distin-
guished between small or large pigmented lentiginous spots and
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Fio. le. Typical verrucous papillomatous nevus with melanin staining black
in the upper part of the cutis. Epidermal origin of nevus cells (bematoxylin and
eosin stain, ><36). b. "Weicher" orsoftnevus; typical nevus giant cells; Touton-
giant cell containing lipoids at X (hematoxylin and eosin stain, >300). c. Papil-lomatous verrucous nevus with increase in Gitterfasern (reticulum fibers) sur-
rounding and intermingling with the nevus cells (Maersch-Beilschowsky stain,
Xl00). d. Nevus with preservation of elastic tissue fibers and absence of rela-
tionship of tbe nevus giant cells to tbe blood vessels (elastin L[, Xl00).
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larger plaques of leukomelanoderma which he regarded as a pre-
cursor of melano-epithelioma. Even flat pigmented and so-called
nonhairy nevi on different portions of the body especially the feet
FIG. 2a. Addison's disease. Dopa positive basal and dendritic cells in epi-
dermis (frozen section; X175). b. "Lentigo maligna" of the hand. Increase in
melanin pigment in basal and dendritic cells in epidermis and densely staining pig-
mented nevus cells at tips of rete ridges (silver nitrate and hematoxylin, X 175). e.
Origin of nevus cells from epidermis with marked increase in melanin pigment
in epidermis and in nevus cells and chromatophores in the upper part of the cutis(silver nitrate and hematoxylin stain, X100). d. Same as b; cellules claires,
dendritic and basal cells as well as nevus cells laden with melanin pigment (silver
nitrate and hematoxylin stain, X165).
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Fio. 3a. Cellules claires in epidermis in intimate relationship with typical
nevus cells (Masson stain, Bouin fixative, X260). b. Amitosis of cellules claires
at X; also transition to nevus cells (Mnsson stain, Bouin fixative, X415). c.
Intraepidermal nests of cellules claires and definite origin of ncvus cells from the
epidermis (Masson stain, formalin fixative, X130). d. Mitosis of cellule claire
at X; typical intra-epidermal nests of nevus cells (Masson stain, Bouin fixative,
X300).
rr- a
tE
'-k
PIGMENTED NEVI 471
Fro. 4a. Lames foliacées in intimate association with nevus cells (Masson
stain, Bouin fixative, >(85). b. Fibrotic stage of lames foliacées; no nerve fibrils
present with special stains (hematoxylin and eosin stain, Bouin fixative, 1(80).
c. Nevus from the chin; nerve fibers about the hair follicle and merging with
nevus cells (Bouin fixative, Bodian stain, X175). ci. Neuroid tubes of Masson
with increase in nerve fibrils (Bodian stain, formalin fixative, X250).
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Fio. 5e. Lames foliacées with fine nerve fibrils staining black (Bodian stain,
formalin fixative, >< 110). b. Lames foliacêes; ganglion cell at X; nerve fibers
stained black (Bodian stain, formalin fixative, X 285). c. Increase in nerve
fibrils staining black in intimate relation to nevus cells and adjacent to blood
vessels (Bodian stain, formalin fixative, X 365). d. Cutaneous nerve bundle
deep in the cutis with degenerative changcs but without definite connection with
adjacent nevus cells (van Gieson stain, Gouin's fixative, >K 190).
Fm. 6a. Papillomatous nevus plus angioma; dilated capillaries filled with red
blood cells at X-1 (hematoxylin and eosin stain, >< 55). 5. Nevus cells surround-ing and enclosing red blood cells (higher magnification of area marked X-2 in a).
Apparent origin of nevus cells from endothelial cells of capillaries (hematoxylin
and eosin stain, X 200). c. Apparent origin of nevus cells from sebaceous cells of
a sebaceous gland (bematoxylin and eosin stain, X 145).
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FIG. 7G. Actively growing pigmented nevus in which some of the dendritic
cells laden with pigment resemble tbe stalagmocytes of John (silver nitrate and
hematoxylin stain, X 160). b. Abnormally large deeply pigmented ncvus cells
suggestive of early malignant change—also pigmented basal and dendritic cells(silver nitrate and hematoxylin stain, >< 150). c. Typical nevus persisting in
spite of radium therapy resulting in actinodermatitis with dilatation of capillaries
and lymphatics, sclerosis of the connective tissue, destruction of dermal append-
ages except remnants of sweat glands and occlusive changes in the blood vessels
(hematoxylin and eosin stain, >K 26).
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frequently reveal deep nests Of nevus cells. Traub and Keil's
classification of nevi into intra-epidermal, intradermal and junc-
tion or borderline, therefore, seems rather artificial from both a
clinical and a pathologic point of view. Furthermore, in their
so-called junction type of a superficial fiat type of nevus, lanugo
hair follicles at least are present. Furthermore, they included
under lentigines the cases of Ebert and therefore presumably of
Arnold in both of which typical nevus cells were present.
Nevi may be hard or soft depending on the location of the
infiltration of nevus cells and they may be ceepIy pigmented or
the color of the normal skin as the pigment content varies greatly
and clinical pigmentation is dependent on many other factors
than the amount of melanin present in the lesion. Papillomatous,
verrucous and hairy nevi are seen. A deeply pigmented ver-
rucous nevus may simulate the clinical picture of a verruca senilis
with which it should not be confused (40). Various types of nevi
may be seen on the same individual and, also, nevi in which true
nevus cells are not present, such as hemangioma or neurofibroma,
are frequently found in association with ordinary pigmented nevi.
Terms, such as "spilus nevus" and "molluscoid nevus" are rem-
nants of the old morphologic terminology and simply are con-
fusing (25, 51).
On histologic examination nevus cells were seen to arise not
only from cellules claires but also from basal and dendritic cells
in the epidermis and apparently to drop down into the cutis,
"Unna's Abdropfung," without the presence of any nevus cells
deep in the cutis (figs. 2b and d and 3). Nevus cells apparently
showing epidermal origin tended to penetrate the cutis in alveolar
arrangement (cellular type of nevi), but they could grow in solid
strands or in a loose laminated formation (also designated as the
nerve type of growth). Epidermal origin of the nevus cell was
evident in most of the so-called junction type of nevi or the flat
nevi. This type of nevi was encountered in thirty-five of our
138 nevi in which special stains were done. Other nevi contained
dense masses of nevus cells deep in the cutis without apparent
connection with the epidermis (fig. lb). In some of these neuroid.
tubes (fig. 4d), a plexiform arrangement and apparent connection
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with cutaneous nerve fibrils in the deeper portions of the cutis
were present.
All types of combinations and transitions of nevi were seen,
some of which will be referred to later. Formation of lames
foliacées (figs. 4 and 5) usually was seen in the deep type of nevus
and was present in close relationship to epidermal origin of the
superficial type but definite connection between the two was not
demonstrable.
PIGMENTATION AND THE EPIDERMAL ORIGIN OF THE NEVUS CELL
Sufficient attention has not, we believe, been paid to the pig-
mentation of the skin in relation to the origin of the nevus cell.
There is considerable divergence of opinion still as to whether
dendritic cells alone or whether both dendritic and basal cells are
dopa positive cells and should be regarded as true melanoblasts
(3, 4, 8, 47, 48). One of us (Montgomery) has repeatedly sup-
ported Peck's conception that dendritic cells are simply altered
basal cells and are seen especially in conditions in which the
epidermis is acanthotic (39, 41, 43). The skin of one patient
with Addison's disease which was in a state of remission contained
dopa positive basal as well as dendritic cells (fig. 2a). In several
of the nevi on which dopa studies were made, the nevus cells
adjacent to the epidermis and also the basal cells were dopa
positive. We could not be sure with the stain for dopa whether
any of the cellules claires were dopa positive but Becker (2)
and others regarded these cells as modified dendritic cells. In
many sections stained with silver nitrate varying amounts of
melanin pigment could be demonstrated in the celles claires
(fig. 2d) which again suggested an epidermal origin for these cells.
Masson apparently confused Langerhans' cells with dendritic
cells yet recent studies by Miescher and Schaaf revealed Langer..
hans' nerve cells lying high in the epidermis and also in some
instances situated in all levels of the epidermis down to the basal
cell layer. In many instances their morphology was suggestive
of dendritic cells. Cellules claires have been compared to the
tactile cell of Merkle-Ranvier. Masson also has spoken of inter-
mediary forms between cellules claires and Langerhans' cells
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(dendritic cells (33)). Laidlaw and Murray emphasized that the
skin of reptiles and amphibia contain numerous tactile spots and
that the mammalian skin has succeeded in replacing the tactile
spots with mammalian hair. The pigmented hairy mole might
be a link or transition between the tactile organisms of the rep-
tilian type and the hairy tactile organs of the mammalian type
or the tactile cells of Merkle-Ranvier representing nerve cells (50).
Cellules claires may be modified tactile cells. Both Ebert and
we have seen amitotic cell division (fig. 3b) and also mitotic cell
division of typical cellules claires (fig. 3d). Multiplication of cel-
lules claires results in the formation o nests of nevus cells in the
epidermis and also dropping down into the cutis. Cellules claires
can be identified readily in formalin-fixed tissue (fig. 2c) although
the nucleus and cytoplasm tend to shrink in some cases. On the
other hand, edematous changes and homogenization of connective
tissue fibers are less frequently seen in formalin-fixed sections
than in Bouin's solution. Masson's stain is not necessary for
identification of cellules claires as these cells are readily recog-
nized with almost any stain for epidermal cells.
There are a great many different types of nerve stains, most
of which contain silver solutions of various types and all of
which will stain melanin pigment (9, 20). Dendritic cells often
have long fine processes which simulate nerve fibers. Definite
identification, therefore, of terminal nerve fibers in the epidermis
may be impossible especially in nevi in which melanin pigmenta-
tion has increased. This is almost always true of the superficial
flat type of nevus. Simple silver nitrate stain for melanin as
employed by Becker does not stain nerve fibers but does stain
melanin pigment.
It is our impression that dendritic cells are modified basal
cells, that both are dopa positive and that the true nerve cell
of Langerhans which he first demonstrated in gold preparations
may not be recognizable with silver stains. The presence of
amitosis and mitosis and of pigment in the cellules claires in the
epidermis would suggest that these too are probably of epidermal
origin and possibly also true melanoblasts and simpiy represent
altered basal or dendritic cells. Because the cellules claires lie
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free in the space in the epidermis they have been compared with
the Paget cell. The latter again is thought by many authors to
be of epidermal origin. Purely morphologic studies, however,
probably will never settle the origin of either of these cells. Pos-
sibly they can be studied in tissue culture.
In support of Tlnna's conception of an epidermal origin for the
nevus cell, we may add that in many of the superficial nevi nevus
cells were not to be found deep in the cutis nor was there any
increase in nerve fibrils as shown with Bodian stain nor were
lames foliacées seen. The greatest majority of the 460 nevi had
one or more areas in which the nevus cell apparently had an epi-
dermal origin. Finally, mention must be made of an extensive
article by John who in thick sections stained with Gros-Biel-
schowsky stain described stalagmocytes which he believed to
be derived from the rete Malpighi cells and to differ from Lan-
gerhans' cells on the one hand and dendritic cells on the other.
He felt that they had to do with the pigment genesis of the cell
and contributed to the nevus formation. They were found only
in the early stages of lentigines and were not found in true
nevus cell infiltrations.
Multiple sections of 10 to 80 microns in thickness were studied
and stained in several cases in our series without demonstration
of any typical cells such as John as described. We intend to work
on this further. Heavily laden, melanin pigmented cells with
an elongated tube-like structure were seen but were more sug-
gestive simply of abnormal forms of dendritic cells that were
heavily laden with pigment (fig. 7a) than of the stalagmocyte
cells of John. Similar cells were seen in cases of verruca senilis
in which nevus cells were not present.
NERVE FIBERS AND LAMES FOLIACES
Most silver stains have the reputation of being difficult to use
or to obtain constant results with. In our hands, the Maersch
modification of Bielschowsky stain has been consistently good
for staining so-called reticulum or lattice fibers (Gitterfasern).
Mallory regarded these fibers as young connective tissue fibers,
yet one of us (Montgomery) has seen these fibers increased es-
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pecially in any cutaneous disease associated with disturbance of
the reticulo-endothelial system (42). In pigmented nevi of
various types these fibers may be greatly increased in number
(fig. ic), may be pushed aside, or may be very few in number
(fig. ib). We believe that they have been mistaken in the past
for nonmedullated nerve fibrils. In our experience Orlandi and
Gros-Bielschowsky stains not infrequently as far as the skin
is concerned stain some of the reticulum fibers as well as the nerve
fibers in the cutaneous nerve bundles. We were pleased to find
that with only one or two exceptions in all the 138 nevi studied
with special stains for nerves, Bodian stain seemed to give con-
sistently good and reliable results. It was specific for nerve
fibers or fibrils wherever situated and failed to stain reticulum
fibers. Figures 4 and 5 illustrate some of the findings in regard
to nerve fibrils. We did not see any increase in the number of
nerve fibrils, in any of the superficial fiat type of nevi. In several
cases in which lames foliacées were present (fig. 4b) nerve fibrils
could not be demonstrated in relation to the lames foliacées.
Further analysis of these cases, however, suggested that the nevi
in these instances were old and in a somewhat fibrotic stage and
in none of them were there any signs of active proliferation. In
the majority of the nevi in which lames foliacées were present,
typical nerve fibers were in intimate relationship to the lames
foliacées (fig. 5). So-called neuroid tubes of Masson were seen
in several nevi in which lames foliacées were present; these nevi
again showed an increase in nerve fibrils but a definite connection
was not demonstrable with a cutaneous nerve bundle (fig. 5d).
Nevus cells arranged in narrow columns simulating neuroid
tubes were seen in cases in which lames foliacées were not ob-
served. In several of these cases in which Bodian stain was used,
however, no increase of the nerve fibrils was demonstrable. In
one case of leiomyoma, there was apparent increase in the nerve
fibrils, a fact previously emphasized by Masson and others.
Evidence of glomus tumor (6) was not encountered in any of the
nevi studied.
For all but ten of the fifty-one nevi which showed lames folia-
cées, the special nerve stains previously enumerated were used.
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At times lames foliacées and the usual type of nevus cell (fig.
4a) seemed to merge. In several instances nevus cells arising
from cellules claires in the epidermis were seen without definite
connection between these subepidermal nests of nevus cells and
the lames foliacées. None of the cases of lames foliacées (equiv-
alent to Meissner tactile corpuscles) revealed definite connection
with the cutaneous nerves in the deeper portions of the cutis.
We have made little mention of Schwann cells or cells of the
sheath of Schwann (31, 32) as it was often difficult to distinguish
these cells from reticulum cells. Furthermore, according to the
most recent literature (45, 54) the origin of the Schwann cell is
still debated. We employed Feyrter's stain of tartaric acid and
counterstained with thionin, which he regarded as specific for
the endoperineurial cells, without satisfactory results. The
stain seemed to bring out beautifully the mast cells with long
dendritic processes in the upper part of the cutis, some of which
might have represented true nerve cells, but others of which
showed all the morphologic features of mast cells. The relation
of pigmented nevi to melanomas of the brain and spinal cord has
been emphasized by Netherton.
We are in accord, therefore, with Masson regarding the pres-
ence of lames foliacées which to all intents and purposes closely
resemble Meissner tactile corpuscles and probably represent a
nerve element in some cases of pigmented nevi. Ganglion cells
may even be present (fig. 5b). Miescher and Albertini in a
group of eighty-nine cases found lames foliacées in thirteen or 15
per cent of the cases. This figure corresponds fairly closely to
our finding of lames foliacées in 11 per cent of 460 pigmented
nevi.
OTHER ORIGINS FOR NEVUS CELLS
In many cases nevus cells seem to arise from the basal or
dendritic cells of the outer layer of the hair follicles and also from
cellules claires of the hair follicles. This, however, is to be ex-
pected. In one instance in our series, the origin appeared to be
from the sebaceous gland and direct transition of sebaceous cells
into nevus cells occurred without any lining basement membrane
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separating the two types of cells (fig. 6c). Miescher (35) has
reported a case in which nevus cells tended to take on the mor-
phologic features of sebaceous cells. He concluded that the
dropped-off nevus cell is capable of still further differentiation into
neuroid and sebaceous gland cells. In several nevi in our series
the sebaceous glands had increased almost to a true nevus
sebaceous without any definite connection between the nevus and
sebaceous cells.
In the so-called "weicher" nevus which is a soft rather deeply
situated and slightly raised nevus usually with little pigmentation,
so-called nevus giant cells (fig. ib) were seen. These represent
clumping of nevus cells together and at first glance are suggestive
of endothelial giant cells. Elastic tissue stains, however, failed
to disclose any relationship of these nevus giant cells to the
superficial capillaries. Just as in the case of reticulum fibers
elastic tissue fibers may interweave between the nevus cells or
may be pushed aside by the growth of the nevus cells.
Of more striking significance were several nevi in which the
capillaries were dilated markedly. In three definite new forma-
tion of blood vessels constituted a hemangioma in relation to the
nevus. In at least three of these cases, nevus cells apparently
merged in places with the endothelium of the capillary wall and
in one case large areas filled with red blood cells were lined and
surrounded by typical nevus cells with only an occasional endo-
thelial cell remaining (fig. 6a and b). In at least one of these
cases morphologically we felt that the nevus cells were arising
from the endothelium of the intima of the blood vessels. The
picture was not suggestive of invasion and destruction of the walls
of the blood vessels by the nevus cells.
Feyrter called attention to the presence of lipoids in nevus cells
in several of his cases (14, 15), especially in the nevus cells
related to the epidermis. We stained frozen sections for fat and
studied them in several instances without demonstration of any
lipoid changes in the nevus cell (35). Foot (19) mentioned possible
primary relationship between cutaneous xanthomas and mela-
nomas but from his description he appears to have been describ-
ing dermatofibroma lenticulare (histiocytoma) rather than true
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cutaneous xanthomas. He described the presence of nonmedul-
lated neurofibrils in these tumors and the presence of an ordinary
pigmented nevus above one of these lesions. He compared these
lesions which he called xanthoma with melanoma, lemmoma
and neurofibroma. In true xanthoma, one of us (Montgomery
(42)) has yet to see increase in nerve fibrils or cutaneous nerves.
On the other hand, in histiocytoma or dermatofibroma as in von
Recklinghausen's disease or neuromas of the skin some increase
in nerve fibrils would be expected because in dermatofibroma the
lesion probably has resulted from trauma and injury to the cutis
and also at times there is injury to the cutaneous nerves.
In one nevus in our series besides nevus giant cells there were a
few Touton-like giant cells such as are seen in xanthoma and
which apparently contain lipoids (fig. ib). This was one of the
older sections and studies for fat could not be made. There were
no typical foam cells and the occasional giant cell probably repre-
sents absorption of lipoids from the degenerating tissues. Fatty
degeneration in neoplasms of any type is not an uncommon oc-
currence.
Blue nevus of Jadassohn is concerned with dopa positive
melanoblasts of mesodermal origin. Possible association with
beginning ordinary nevus was suggested in two or three instances
in a series reported elsewhere (43). No true example of verruca
senilis in relation to an ordinary nevus was seen in our 460 nevi.
MALIGNANT CHANGE
One type of lentigo is referred to as lentigo maligna. This is
characterized histologically by nests of large irregularly shaped,
heavily pigmented nevus cells lying within, or just adjacent to,
the epidermis. These lesions are deeply pigmented clinically.
Characteristic features of the malignant lentigo are to be seen
in figure 2b and d or in mOre detail in a little more advanced lesion
in figure 7a and b. In one case (fig. 7b) a blue-black lesion 6 mm.
in diameter was removed from the web near the left middle toe
by simple excision and the pathologic diagnosis varied from a
pigmented nevus showing some cellular activity to questionable
early melano-epithelioma. There has not been any recurrence
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in ten years' time. We found a small group of nevi in which the
pathologic diagnosis of early melano-epithelioma had been made
by one or more of the pathologists at The Mayo Clinic or else-
where. None of the patients which we were able to follow up
had recurrence of the lesion from three to twelve years after
simple excision. Further evidence that histologic changes may
not represent clinically malignant changes arises from the fact
that in several clinically benign pigmented nevi removed purely
for cosmetic purposes, the same malignant looking nests of nevus
cells were seen in the epidermis.
We see, therefore, that just as there are borderline cases be-
tween benign and malignant basal cell epithelioina and epitheli-
oma in situ and so-called precancerous dermatosis (41), the same
question arises in regard to these so-called malignant lentigines.
Pathologically (figs. 2b and d, and 7a and b), it would probably take
little stimulus to result in a frank melano-epithelioma (13). Some
of the reported cases of cures of melano-epithelioma undoubtedly
belong in this group. In these borderline cases it seems better
to offer a qualified pathologic diagnosis of melano-epithelioma
in view of the serious course to be anticipated in true cases of
melano-epithelioma. In a series of cases of melano-epithelioma
studied by Farrell it was not possible to determine the type of
nevi present. In fifteen of Miescher's thirty-five cases of melano-
epithelioma (34), the lesion started from nevus, in ten from a pre-
cancerous melanotic spot (lentigo) and in ten it apparently de-
veloped from normal skin. We are in accord with Miescher,
Becker and others who have emphasized that when a melano-
epithelioma develops the changes occur at the junction of the
epidermis and cutis even though the preceding lesion may appear
to be a subdermal nevus (55). In only one of our cases was
there any evidence of malignant change beginning in nevus cells
deep in the cutis. Dopa positive nevus or malignant cells are
found in groups near the epidermis or in the papillary bodies;
very occasionally dopa positive, malignant cells are found in
groups deep in the cutis. Frank melano-epitheliomas we found
to be unsatisfactory for study with special stains in regard to ori-
gin of nevi except that the cells apparently arose from the epider-
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mis and the cells nearest the epidermis were usually heavily laden
with pigment.
Not infrequently the blue nevus (43) or verruca senilis (40)
is erroneously diagnosed clinically as melanoma. In the rare•
instances reported where malignant change occurs in blue nevus
as the result of repeated trauma or irritation, true ]nelanosarcoma
has developed. We wish to emphasize that verruca senilis is a
benign condition probably representing a delayed epithelial
nevus. In less than 2 per cent of the cases of verruca senilis
malignant change, usually that of basal-cell epithelioma, results.
This change occurs only in those cases in which the lesion has
been subject to repeated friction, trauma and irritation.
ThEATMENT
The same statement might be repeated for ordinary pigmented
nevi. Ordinary nevi that are in areas not subject to trauma and
irritation need be removed only for cosmetic purposes. A nevus,
however, that is subject to constant irritation and trauma or
that is showing signs of increased growth or increase in pigmen-
tation should be excised widely (13). Large plaques of so-called
lentigo occurring in elderly individuals should be looked on with
suspicion. If they give evidence of activity or increased pig-
mentation, they should be removed surgically. Occasional nick-
ing of an ordinary hairy pigmented so-called subdermal mole
rarely results in any stimulation of the nevus unless it is followed
by secondary infection. Infection or trauma, even such mild
trauma as in the case of melanoma caused by an indelible pencil
reported by Sharlit, not infrequently may result in malignant
change. Malignant change often occurs only after many years.
Partial removal of nevi by superficial electrolysis, solid carbon
dioxide and caustics, though generally employed by many
physicians, is in our opinion to be condemned as the scar tissue
can act as a constant irritant to the nevus cells that are left
behind. One of us (Montgomery) has had several cases in which
an apparently benign nevus was incompletely removed and this
procedure was followed shortly by development of malignant
melano-epithelioma. Klauder and others have decried the use
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of roentgen rays and radium in the treatment of ordinary pig-
mented nevi. Such treatment will not destroy the nevus cell
without resulting actinodermatitis. Figure 7c is an example of
such a case. In this case there was a region of actinodermatitis
extending deep into the cutis which had all the pathologic features
of actinodermatitis and yet the nevus cells continued to grow in
the upper part of the cutis. Furthermore, epithelioma may de-
velop as the result of actinodermatitis or the nevus cells may be
stimulated to the formation of melano-epithelioma.
SUMMARY AND CONCLUSIONS
A group of 460 nevi in which ordinary nevus cells were present
were studied histologically with special reference to the neuro-
epithelial origin of the nevus cell as advocated by Masson and
also in regard to diagnosis, prognosis and treatment. Various
special nerve and trichrome stains and also stains for pigment,
reticulum fibers and so forth were employed for many of the nevi.
In only 11 per cent was there evidence of lames foliacées. Origin
of nevus cells from the epidermis was demonstrated in a majority
of cases. In many instances the nevi apparently arose from
cellules claires but in others from basal or dendritic cells. The
question is raised as to whether cellules claires may not represent
altered forms of basal or dendritic cells. The histologic evidence
would support Unna's older conception of epidermal origin
against Masson's conception of neuro-epithelial origin of the
nevus cell. Cellules claires can be identified readily in formalin-
fixed sections even with hematoxylin and eosin stain but better
with Masson trichrome stain. Distinction between fine strands
of melanin pigment in dendritic processes of melanoblastic cells
and true nerve fibers in the epidermis may be exceedingly difficult
as silver stains all stain melanin pigment.
The many cases of superficial fiat nevi and lentigines in which
histologically nevus cells are present and in which there is no
increase in cutaneous nerves or nevus cells deeper in the cutis,
would tend to refute a neuro-epithelial origin for the nevi. This
is especially true if the cellules claires are regarded as melano-
blastic cells rather than modified tactile cells of Merkie-Ranvier.
486 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
On the basis of our studies we are strongly inclined to support
Unna's old conception of an epidermal origin of the majority of
the nevi, admitting a nerve origin for about 15 per cent of the
cases in which lames foliacées are present. Just as we see mu!-
tiple types of nevi in the same individual, so multiple points of
origin for the nevus cell might be expected inasmuch as we are
dealing essentially with a "Missbildung" or malformation.
In our series of 460 nevi, one instance of apparent origin of nevus
cell from sebaceous cell was seen and in several instances, nevus
cells apparently were intimately connected with, if ey did not
arise from, the endothelium of the capillaries of a hemangioma.
The question of malignant change in pigmented nevi was dis-
cussed. Superficial nevi (so-called junction nevi) in which col-
lections of malignant-looking nevus cells are limited to the upper
portions of the cutis or occur as intra-epidermal nests (théques)
and in which the condition is suspected histologically of being
early melano-epithelioma usually offer a good prognosis. These
nevi should be distinguished from cases of frank melano-epi-
thelioma in which the prognosis is almost invariably serious, at
least almost invariably so when there is histologic evidence of
invasion of the lymphatics by the tumor cells.
Pigmented nevi should not be confused with blue nevus or
with verruca senilis. Pigmented nevi, whether superficial or
deep, papillomatous or verrucous or slightly to deeply pigmented,
need not be removed except for cosmetic purposes unless they are
subject to repeated trauma and irritation. Surgical excision
is the method of choice. Partial removal of superficial fulgura-
tion, electrolysis, the use of solid carbon dioxide or caustics
although apparently satisfactory in the hands of many derma-
tologists, in our experience has the potential danger of subsequent
development of malignant epithelioma in a small percentage of
the cases. Radium and roentgen therapy in any form is to be
condemned vigorously.
In conclusion it can be stated that the nevus cell probably has
multiple points of origin but origin from the epidermis, as Unna
originally emphasized, predominates. Evidence of a neuro-
epithelial origin with the presence of lames foliacées occurs in 10
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to 15 or possibly as high as 20 per cent of the nevi. Origin from
the outer walls of hair follicles may be anticipated in view of the
predominant epidermal origin. The rare instance of origin of
nevus cells from sebaceous glands and an occasional intimate
relationship of nevus cells to the endothelial cells of the capillaries
are illustrated.
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DISCUSSION
Da. SAMUEL M. PEcK, New York City: I wish to thank Dr. Montgomery for the
privilege of listening to this paper. It has cleared up a number of points for me.
Masson has stated in recent papers that nevi may be derived both from epithelial
cells and nevus cells. I am not aware of any change in his viewpoint.
Dr. Montgomery I think, has clearly demonstrated that origin from the sheath
of Schwann is extremely unlikely.
Experiments which we are conducting in my laboratory indicate more and
more to me that dendritic cells are most likely functional phases of the basal
cells. Even the so-called clear cells may bear no relationship to nerve cells.
DR. S. W. BRCKR, Chicago: Dr. Montgomery i certainly to be commended
for tackling this important and extremely difficult problem. Unfortunately, I
have not been able to make a study of his sections, which is necessary for a really
intelligent discussion of the work. The methods, I believe, are important. The
more intensive Masson stains are advantageous. The dopa reaction must also
be made by the paraffin method. The frozen section which Dr. Montgomery
showed, and interpreted as showing a positive dopa reaction in both basal and
dendritic cells looks exactly like the sections prepared by Bloch, and on which
he made the same conclusions.
It is impossible to distinguish cells in thick frozen sections. Paraffin tech-
nique must be used for the best results. Just recently we examined sections
from a patient with Addison's disease which showed that all the dopa positive
cells are the clear cells. I have never seen the dopa reaction in a palisade basal
cell.
The question of the epithelial origin of nevus cells is still very vague. As Dr.
Peck said, even in studying the work of Masson, one does not get a very clear idea.
Nerve stains are not necessary at all in this connection.
The theory which has gained a great deal of support in studies made by zool-
ogists is that clear cells are cells which have travelled from the neural crest to
the epithelium. In the salamander, for instance, melanoblasts can be followed
by studies on the embryo and by tissue culture. Whether these are cells of the
sheath of Schwann, we do not know.
The neuroepithelial origin does not involve only the corpuscular elements but
also other cells, elongated cells found Jn the deeper portions of all nevi with the
exception of the acquired type reported by Ebert and later by Arnold, where
the nevi are simply due to benign neoplasia of the clear cells. Therefore, in the
large series which I studied, all nevi of the prenatal type may be interpreted as
fitting into Masson's interpretation of nerve nevi.
Cultural studies have also given us a certain amount of support in that tissue
culture cells tend to revert to primitive types, so that if the clear cells and den-
dritie cells (melanoblasts) were of epithelial origin it would be expected that in
tissue culture they would revert to epithelial structure. However, this does not
occur. They usually persist as the large branched cells which have the appear-
ance of nerve cells. On the other hand, tissue culture from squamous cell car-
cinoma shows all of the various changes which we find on section, so that I still
believe that the nervous origin of Masson, while it seems indefinite, and is perhaps
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misinterpreted by many observers, furnishes the best explanation for the indi-
vidual characteristics of nevi and melanomas.
DR. HAMILTON MONTGOMERY, Rochester, Minn.: All silver stains employed
to demonstrate nerve fibers also stain melanin pigment black. We tried to iden-
tify nerve fibers in the epidermis such as Doctor Becker mentioned, and which
have been described by Doctor Ebert and also by Doctor Arnold, in superficial
pigmented nevi, but could not be sure of distinguishing between terminal nerve
fibers and long dendritic cells laden with pigment.
In regard to the dopa reaction in cases of Addison's disease and in other con-
ditions in the section, I have found basal as well as dendritic cells to be dopa posi-
tive. Doctor Peck and I therefore are in agreement and disagree with Doctor
Becker on this subject, which probably cannot be settled on morphologic basis
alone.
Most silver stains for nerve fibers stain reticulum or gitterfasern in the cutis
as well as the nerve fibers. It was our experience that the Bodian stain was
specific for nerve fibers in the cutis and failed to stain the reticulum fibers. The
small percentage of nevi in our series of cases that revealed the presence of "lames
foliacées" had definite increase in nerve fibrils in these regions. We were unable
to demonstrate definite connection of nevus cells with bundles of nerves in
the subcutaneous tissues. In the greatest majority of our cases it appeared
that the nevus cells arose from the epidermis. Whether the nevus cell arises
from basal or dendritic cells, or celles claires in the epidermis and the relation
of these cells to one another probably cannot be settled by morphologic studies
alone, and calls for further tissue culture studies.
